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@ Optical coupling device. 

© The invention relates to an optical terminating set for 
time-modulated optical transmission signals. The problem of 
crosstalk attenuation of the terminating set specific for these 
signals is solved by concentrically coupling a first glass fibre 
{1 ) to a second glass fibre (2) with a larger core diameter in the 
coupling area. The signal emerging in the difference area 
from the glass fibre with larger core diameter is supplied to a 
detector (4) either via a mirror (3) or directly. 
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HIGH SPEED WINDER FOR NON-EXTENSIBLE YARNS 

This invention relates to a vertically mounted 
high speed winding device for substantially non-extensible 
yarns, for example, air jet textured yarns. 

As used herein the term "high speed winding" means 
5 winding at a yarn speed in the range of from at least 300 
meters per minute to about 1000 meters per minute. The 
term "helix angle" means the acute angle between the helix 
or convolution of the yam and a diametrical plane inter- 
secting the convolution. 

10 Several winding devices known in the art utilize 

a relatively low speed yarn traversing means which has a 
diminishing stroke length as the yarn package builds in 
order to produce a package with conical ends. When such a 
device is used for high speed winding of textile yams, the 

15 yarn is laid down on the package at a small helix angle 
because of a high yarn speed to traverse speed ratio. As 
a consequence of the small helix angle, the yarn package 
so produced tends tr. exhibit poor yarn take-off character- 
istics and also tends to have unstable conical portions 

20 due to sloughing of the yarn therefrom caused by inadequate 
cohesion between the yarn at the package ends and the 
package body. 

U.S. Patent No. 4 085 903 discloses a yarn winding 
device for false twist textured yarns, i.e. extensible 
25 yams, in which a vertically mounted rotatable package is 
driven by surface contact with a driven roller. An 
eccentrically mounted rotatable disc having a peripheral 
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groove is petitioned on a reciprocating traverse means which 
is adapted to traverse to and fro along the length of the 
package as yarn is wound thereon. The rotation of the disc 
about its eccentric axis caused by the yam travelling in 
5 the peripheral groove of the disc imparts a sinusoidal 
pattern to the yarn being laid down on the package thus 
providing a substantial angle between successive wraps of 
yarn on the package. The presence of the sinusoidal pattern 
and the substantial helix angle improves the take-off 

10 characteristics of the yarn and also ensures good cohesion 
between the yarn at the package ends and the package body 
i.e. the sinusoidal pattern effectively locks the yarn at 
the package ends into the package body. 

The yam winding device disclosed in the afore- 

15 mentioned U.S. Patent h 085 903 is very satisfactory where 
used for the high speed winding of false twist textured or 
other extensible yarn. However, the winding device of 
U.S. Patent 4 085 903, where employed for high speed 
winding of substantially non- extensible yarn, for example 

20 such a yarn produced by an air jet texturing device, has 
the disadvantages of high winding tension peaks and that 
at certain positions of the reciprocating traverse means 
the rotation of the eccentrically mounted disc tends to 
slow down at the point where the yam path around the peri- 

25 pheral groove of the disc to the yam package is at its 
shortest length. This slowing down of the disc rotation, 
which is believed to be due to the inability of the sub- 
stantially non-extensible yam to compensate for the 
changing length of the yarn path around the peripheral 
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this conical light guide vill become so Urge that in case of radiation 
into the light guide 2 the losses will be too great. The coupling between 
the light guides 1 and 2 can be realized by means of a suited sort of glue, 
m the embodiment the^onicalness of the light guide 1 has been achieved 
by periodically dipping this light guide into an acid, in this case ammoni- 
um bifluoride, for some time. It is important that the surface of the coni- 
cal end is smooth to prevent the optical signal from emerging prematurely. 
The inclination of the conical end of the light guide 1 depends on the sort 

of light guide used. 

In a suited embodiment the core diameter is 65 pa, the diameter of the 
coupling area 30 um and the length of the conical end ± 7.5 mm. It is se,:- 
evident that it is also possible to use two light guides of unequal cross 
sections allowing the conical end to be dispensed with. 

The mirror 3 can be of a piece with a little hole in the mirror surface. 
It is simpler, however, to use a mirror consisting of two parts in case tne 
substrate is difficult to work. Instead of a plane mirror the mirror can 
also have a hollow shape, so that no lens is needed. The distance between 
the coupling area and the mirror is not particularly critical. If the dis- 
tance is too small, the hole in the mirror plays too great a part. A great 
distance between the coupling area and the mirror reduces the influence of 
the hole," but the drawback is that the part of the light guide 1 which is 

not supported will be large. 

Fig. 2 shows another possible embodiment of the device according to the 
invention. This embodiment does not make use of a mirror and is therefore 
economically attractive with regard to the embodiment according to Fig. .. 

Fig. 3 shows a possible embodiment of the device according to the inva= 
tion of which Fig. 1 gives a more diagrammatic representation. The lignc 
guides 1 and 2 are each mounted in a holder 5. The holder 5 of the lighc 
guide 2 is mounted in the housing 7 via a clamping screw 6, which is raci- 
ally adjustable with regard to the light guide axis. A lens 8 mounted m a 
lens mount 9 is located over the mirror 3. The detector 4 can be directly 
connected to the lens mount 9, thus allowing the receiving part to be re- 
eved in its entirety. Another possibility is to mount a third holder for 
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a light guide instead of che detector 4, so chat the optical signal reflecs 
ed from the light guide 2 can be radiated into a third light guide via the ! 
mirror 3. In this way an optical terminating set is obtained. 

When the cross-sectional ratio of the cores of the light guides 1 and 2 • 
is 4 in the coupling area, the optical attenuation of the signal radiated 
by the light guide 2 to the detector 4 will be smaller than 3 dB. In this 
embodiment the optical attenuation of the signal directly radiated to the 
detector 4 by the light guide 1 is > 30 dB, This offers the possibility of j 
utilizing a sensitive detector, which will not be overloaded by the strong; 
signal transmitted from the light guide I . 
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Claims % 

1. Coupling device for time-modulated optical transmission 
signals, comprising a first light guide for transmitting a first 
signal, a second light guide for receiving the signal from the first 
light guide and for reflecting a second signal, and means for receiving 
the second signal, characterized in that in a coupling area between 
the adjacent first and second light guide the cross-sectional area 

of the core of the first light guide is smaller than the cross-sectional 
area of the core of the second light guide, the second optical signal, 
after having emerged from the difference area, being supplied to the 
receiving means. 

2. Optical coupling device according to claim 1, characterized by 
a mirror mounted at an angle with the longitudinal axis of the second 
light guide to supply the second optical signal to the receiving means, 

3. Optical coupling device according to claim 2, characterized in 
that the mirror is hollow. 
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ABSTRACT : 

CHG DATE=19990617 STATUS=0> The invention relates to an optical terminating 
set for time-modulated optical transmission signals. The problem of crosstalk 
attenuation of the terminating set specific for these signals is solved by 
concentrically coupling a first glass fibre (1) to a second glass fibre (2) 
with a larger core diameter in the coupling area. The signal emerging in the 
difference area from the glass fibre with larger core diameter is supplied to a 
detector (4) either via a mirror (3) or directly. 
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